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In this report, we have Identified, sequenced, and 
characterized the expression pattern of a novel hu- 
man gene, mammaglobin B. Mammaglobin B (MGB2) is 
highly homologous to mammaglobin (MGBl), a previ- 
ously characterised human gene whose expression Is 
limited to the mammary epithelium and frequently 
up-regulated In human breast cancer cells. Based 
upon amino acid sequence similarities, both mamma- 
globin and mammaglobin B may be considered mem- 
bers of a larger, mammalian multlgene family that 
includes rabbit uteroglobin, human Clara CcU lO-kDa 
protein (CCIO), and the multlmerlc rat prostateln pro- 
tein. Together with the human CCIO gene, mammaglo- 
bin and mammaglobin & are closely linked on liuman 
chromosome llql3. However, despite their primaiy 
sequence similarity and close chrotnosomal proximity, 
the exprcKsian of mammaglobin and mammaglobin B 
is nonConconlBnt in both no nTnaHgnani- and neoplas- 
tic tissue, e 1^91 Aaulaalc Pnk 



INTRODUCnON 

Majninaglobin was identified as a breast-specific 
member of the uteroglobin gene family (Watson and 
Fleming, 1996), a multlgene family with members in 
several mammalian species. Rabbit uteroglobin, the 
original member of the family, is a homodimeric secre- 
tory protein expressed primarily in the uterus, but also 
seen in other tissues, Including the gastrointestinal 
tract and male urogenltary tract, and Is regulated by 
steroid hormones (Mlele er al., 1994). Several proper- 
ties of uteroglobin have been Identified, such as Its 
ability to serve as a substrate for transglutaminases 
and antl-lnflammatlon by Inhibiting phosphollpase A2 
CMiele et al., 1994). Furthermore, a uteroglobin knocls- 

Seguence data tnm this article have been deposited with the 
EMBL/GcnBajik Data Libraries under Accession No. AF071219. 
' CD-fli5t authors. 

' To whom comspOiHtenCe should be addiGsead, Telephone: (3t4) 
362-4981, Fax: pi4) 362-3638. E-mail: flenilngeain.seer.wusa.edu. 



out mouse model shows that In the absence of utero- 
globin, fibronectln deposits form in the kidney glomer- 
uli, resulting In renaJ disease and death. Based on the 
transgenic model, uteroglobin Is thought to prevent 
self-aggregation by binding to fibronectln at a higher 
affinity than fibronectln can self-aggregate (Zhang ef 
sl,, 1997^. 

Rat prostateln is a tetramer composed of three sub- 
units, CI, C2, and C3, each of which demonstrates 
limited Irut significant amino acid homology to the 
uteroglobin protein. The C3 peptide subunit of pros- 
tateln Is sensitive to jmdrogen regulation and has been 
shown to contain androgen response elements both 5' 
of the transcription start site and within the first in- 
tron (Tan etml, 1992). A transgenic mouse model using 
the 5' regulatory region from the C3 gene driving the 
large T antigen (TAe) of simian virus 40 (SV40) has 
been shown to promote expression of TAg and subse- 
quent tumor Ibrmation in the prostate of male mice 
and the mammary gland of female mice (Maroulaltou et 
al., 1994, 1997). Although prostatein is a major product 
of the rat prostate, no function has been defined as of 
yet. The genes for the CI, C2, and C3 subunlts have 
been Identified only in the rat and are either absent or 
poorly conserved in other manimallan species. 

Members of the uteroglobin gene family identified in 
the human genome are limited to Clara Cell 10-kDa 
protein and mammaglobin. Clara Cell 10-kDa protein, 
the human homolog of uteroglobin, Is also a hortiodimer 
and reported Inhibitor of phosphollpase A2 and, in 
rats, binds polychlorlnated biphenyls (PCB) and causes 
accumulation of PCB In the lung (Lund ef al.. 1985. 
1988: Glllner er a/„ 1988). Although it Is expressed 
primarily in the lung and bronchial epithella. CCIO Is 
also seen in the prostate, breast, pituitary, and thyroid 
(Mlele etal., 1994). Mammaglobin. unlike uteroglobin 
and human CC 1 0, is detected primarily in the breast in 
normal adult human tissues and appears to be overex- 
pressed in a subset of breast tumors (Watson and 
Fleming, 1996). In addition to the human uteroglobin 
family members that have been definitively identified, 
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the human prostate expresses an antigen called estra- 
mustine binding protein that has Immunoreactlvlty to 
rat prostateln ONordgren et al., 1991), Indicating that 
there are likely other members of the gene family in 
humans yet to be characterized. Here we describe the 
Identification of a new uteroglobin gene family mem- 
ber, mammaglobin B, that shares high homology to 
mammaglobin. colocallzes to chromosome llql3, and 
Is expressed in several htunan tissues, including the 
uterus and the breast. 

MATERIALS ANT METHODS 

Screening of phage llbraiy. Phage fniiii a Lambda FK II human 
placental germmlc DNA lUrary were p]at«d onto agar plates with 
LE3g2 t\Ta^Xi of EscherichJa call Plaques viaro Uttad Onto Hyfaond-N 
nylon meniliiranes (Amer^ham) and treated using standard methods. 
The probe used was derived from raamiDaglobln sequence from - 598 
to 4 6 relative to the transenptlDna] start slta (Watson at al., 
and labeled with "P using the Redl-Prlme random prime labeling kit 
(Amersham). hybridization at 55'C in Araerahanj Rapl*-Hyh biiEfer 
overnight was fallowed by two washes In Zx SSC, 0.1% SDS at room 
temperature and two washes in 0.2X SSC. 0.1% SDS prior to film 
exiMSurc. Hybridizing plaques were picked and replated ftjr another 
two rounds of hybridization selection. The nnal plaque was pkked 
and teplated prior to harvest In SM (0.1 M NaCl. aOl M MgSO„ O.OS 
M Trls (pH 7.S), OJDl% gelatin). DNA was prepared with standard 
methods and digested with Smal prior to Southern taalysls. The 
mamniaglobln 5' probe wbs used to Isalats hyhrtdlzlxig aubclones, 
which wort: subsequently subdoned and sequenced using the Fern- 
tomole sequencing kJt (Promega). 

Chromosomal loeaUjation. Peripheral tymphocyte chromosonies 
Mere treated with methetiexate thymidine pries- bi fluorescanca in 
jiCu hybridization (FISH). Mammaglobin B genomic ft^ment SmeU 
was labeled with blotln or dlgoxlgenln using a random-prbno DNA 
labeling kit (Boehrtnger Mannheim). FISH was performed as previ- 
ously described (Zlnumjk et aJ., 1994). Slides mece prepared with 
RNa.'ie, denatured In Z X SSC, 7096 formamide Ibr 2 min at 70"C and 
hybridized with 200 ng of DNA probe in 2X SSC, 5096 farmanilda, 
1(W6 dextran sujfijt^ 2x Denhardt's, 1% TWeen 20 fbr IB h at 37°C. 
PosthybridLiacion was In 0. 1 X SSC at 60 °C and 2X SSC at SVC £br 
high- and low-stringency conditions. Labeled DNA was detected by 
fluorescein Isothlocyanate avidln DCS (Vector Laboratories] or rho- 
danUne-conJugated antl-dlgoxigcnin (Boehrlnger Mannheim) as ap- 
propriate. Chromosomes were counterstalned with propldlum Iodide 
or 4,6-diamlno-2-phcnyllndole. Digital images of selected meHaphasa 
spreads were recorded during sequential excitation of each Auoro- 
chrome. Image analysis and chromosome IdentlTicatliin were per- 
formad bs previously described (Zlmonjlc eta/., 1995). 

HACE PCR. Heverae transcription reactions were perforrried us- 
ing MDA-MB 415 RNA and the Superscript II preamptlficatlon sys- 
tem for flrst-strand cDNA synthesis kit btati Gibco BRL Life Tech- 
nologies. Two steps of y RACE PCR were done as follows: MamB 
RACEl oligo (5'CTGCCACGCACGACTOAACACA) and TTT oligo 
(5 TAATACGACTCACTATAGGG li 1 1 1 11 1 iTn J ' i iriTl ) were 
used In PCR for 25 cycles (94*C for 2 mln. 45'C fbr 30 s, 72 'C for 4S sj 



fbllowed by a l-min extension at 72"C and Z mM Mg**. The single 
band produced In this reaction (data not shown) was used as the 
template for a second PCR using MamB RACE2 oligo (S'CTGCACT- 
GCTAT) and BXT7 oligo (S'GGATCCTCGAGTAATACGACTCAC- 
TATACCG) as primers for 3S cycles (B4°C for 2 mla 50"C for 1 mln. 
72"C fbr 45 s) fallawed by a 1-mln extension at 72'C and 2 mM Mg*+ . 
The resulting product was doMd into pGcmSz (Prxnnega) and se- 
quenced using the Pemtomole sequencing kit (Promega). 

Nonhem blots. Breast tlssuo samples were obtained from the 
Cooperative Human Tissue Network; uterus RNA samples were 
obtained from the Washlngtnn UnlvETsliy Cancer Center Tumor 
Roposltory Core PSclllty. MDA-MB 415 RNA cells vijere grown to 
confluence in DMEM supplemented with 10% FCS, and all RNAs 
were prepared using the TriZol reagent from Glbco BRL Ufe Tech- 
nologies. RNA was run on a 1% agarose. 1.5% fbrmaJdehydc gol and 
stained with clftliiluin bromide. Mammaglobin and mammaglobin D 
probes used for the Northem bkts ware fLiU-langth cDNAs labeled 
with the Amersham's Redl-Prlma labeling kit Blots were hybridized 
at 55'C ovemii^t In Amersham's Rapid-Hyb buffer. Two zo-mln 
washes in Zx SSC, 0.1% SDS at room temperature followed by two 
45-mln washes In D.ZX SSC. 0.1% SDS at 35'C were done prior to 
Overnight exposure to Aim. 

UNA dot blot. RNA master blot, from Clontech, was pmbed with 
Che same oiammaglobln B cDNA probe used to probe the Northem 
blots. Overnight %brldlzation at 60*C in Amersham's Rapid-Hyb 
buffer was fbllowed by two 20-mln room temperature washes In 2X 
SSC. 0.1% SDS and two 45-mln 60-C washes In 0.2X SSC, 0. 1% SDS 
prior to overnight exposure to film. The Imaga containing the uterus 
and breast samples waa digitized and formatted. 



RESULTS 

Identl/kation of a New Gene Related to 
Mammaglobin 

Screening a human genomic phage library for clones 
that hybridize with the 5' end of the mammaglobin 
gene resulted in the identification of a clone that hy- 
bridized, but was not mammaglobin as determined by 
restriction analysis (data not shown). Sequence analy- 
sis of this clone demonstrated that it was a novel gene, 
with high homology to mammaglobin in the 1 5 0 bp 5 ' of 
the mammaglobin transcription initiation site, as well 
as within exon I of mammaglobin. Figure 1 A shows a 
51% homology ttetween the mammaglobin 5' region 
and that of the hybridizing genomic clone. Based on 
high sequence similarity, this gene was named mam- 
maglobin B. 

To obtain a complete cDNA corresponding to the 
genomic clone, we targeted breast cell lines as candi- 
dates for 3' EiACE PCR. Northem analysis using a 
fragment of the new gaie that was not homologous to 
mammaglobin indicated that the new gene was ex- 
pressed at the mRNA level In MDA-MB 415 cells (data 



FIC. 1. Mammaglabln B sequence and homologies. Homology between manunaglobln and mammaglobin B 5' sequences. Miunma- 
globin B shares 52.4% identity within the first 674 bp. Spl sites are In green. PEAS sites are In orange, and AATAAATA sites art in black, 
(B) cDNA homology between mammaglobin and inammaglobln B. Ttie cDNA sequences share a 72.8% homology, with a particularly high 
homology near the 5 ' end of the gene. (C) Mammaglobin B b a member of the uteroglobin gene Gimily of proteins, and the predicted amino 
add sequence maintains conservation of residues characteristic of the family and has a higher homology to maromaglohln protein than to the 
other membera of the tamUy. Abbreviations: rf SCI, rPSC2, rPSC3— rHt prostaiain auhunlts I, 2, and 3; FHG22— female hamster harderian 
gland cDNA; Fel-DI— feline major allergen DI; msABP-alpha— mouse salivary androgen btodlng protein subunlt a; hMAM— human 
mammaglobin; hMAM-B— human manunaglobln B; hCClO— human Clata Cell 10-kDa protein: rCClO— rat Clara Cell 10-kDa protein; 
rUg— rabbit utEroglobln. Underlined sequence In mammo^obln B indicates the lacryglobin peptide. 
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nqt shown), a cell line that also eiqiressed mammagla- 
bin mRNA and protein at high levels (Watson and 
Fleming. 1996, unpublished observations). However, 
the gene was not expressed in several cell lines that did 
express mamraaglobln. confirming the specificity of the 
probe and the uniqueness of the maramaglobln B gene. 
An oligonucleotide from the region of mammaglobin B 
that was highly homologous to exon 1 of mammaglobin, 
and hence the putative mammaglobin B exon 1, was 
used as a primer for 3' RACE PCR. and a single PGR 
product of 511 bp was Isolated and Included the 3' end 
of the mammaglobin B cDNA and a poly(A) tail. Se- 
quence analysis showed a 71% homology at the DNA 
level to mammaglobin (Watson and Fleming, 1996). 
The mammaglobin B cDNA sequence (GenBank 
AF071Z19) and its homology to the mammaglobin 
cDNA sequence Is shown in Fig. IB. Mammaglobin B 
contains two Introns: Intnm 1 Is 1.7 kb in length, and 
intron 2 is approximately 3.3 kb In length (data not 
shown). 

As previously reported (Watson and Fleming, 1996). 
mammaglobin is a member of the uteroglobin feimily of 
genes. Comparisons of the inferred protein setjuence of 
mammaglobin B with amino acid sequences of mam- 
maglobin and the other members of the uteroglobin 
gene family (Fig. IC) show that manmiaglobln B is far 
more similar to mammaglobin than It is to the other 
members of the gene family, but that it shares many of 
the conserved residues that characterize uteroglobin 
gene family members. Including the cysteine residues 
at amino acids 22 and 99 and the lysine at amino acid 



63[. all of which are conserved among all family mem- 



bers 



Cj xromosomal Localization of Mammaglobin B 

Mammaglobin and human CClO both localize to 
llql3 by FISH analysis (Watson etal, 1998). To Iden- 
ti^ the chromosomal localization of mammaglobin B, 
used a 4-kb genomic fragment of mammaglobin B 
sajuence extending from 657 bp 5' of the transcrip- 
tional start site through exon 1, intron 1, and exon 2 
Id into intron 2. Normad human chromosome spreads 
h3|brldlzed with blotln- w digrongenin-labeled genomic 
pflohe had specific fluorescent si^ials at Identical sites 
on both chromosomes II In 40 of SO metaphases ran- 
ddmly selected for recordings. Twenty-five metaphases 
were analyzed by imaging of DAPI-generated and en- 
hanced G-llkw banded chromosomes, and the fluores- 
cence signal was localized at region 1 Iql3 (Fig. 2) . This 
is the same region of chromosome 1 1 previously shown 
to hybridize to bolJi mammaglobin and human CCIO. 
To confirm the FISH analysis, we have confirmed the 
presence of mammaglobin B on a genomic PAC clone 
that has been localized to llql2 (data not shown). 

Expression of Maimnaglobin B mRNA 

As mammaglobin Is detected principally bi the hu- 
man breast epithelium and in a high pertentage of 
human breast tumors, we wanted to examine the ex- 
pression of mammaglobbi B t determine if its expres- 
sion pattern is similar. Figure 3 shows a human RNA 
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FIG. 3. RNA doc blot probed with mammaglDbIn B cDNA. 
U— utcfui, P— prostate. S— atomach, SG— aoHvary gland. 
B — breast. 



dot blot that contains pooled RNA samples from a 
coUection of normal human tissues. Figure 3 shows 
that, like mammaglobln, mammaglobln B Is expressed 
In the breast, but mammaglobin B is also expressed in 
normal uterus and salivary gland. The image shovm In 
Fig. 3 contains the region of the dot blot that contains 
the breast and uterus samples; other samples on the 
blot did not yield a detectable signal. 

Based on mammaglobin B expression In both normal 
breast and uterus, we examined individual RNA sam- 
ples from normal and tumor breast and uterus sam- 
ples. In Fig. 4, mammaglobin B exhibited a pattern of 
expression similar to that of mammaglobin in the 
breast. Including expression in normal and tumor sam- 
ples and apparent overexpression in tumor samples 
BO 16 and B023 in comparison to patient-matched nor- 
mal samples B015 and B0Z2. In the uterus, however, 
mammaglobin B expression was seen in two normal 
samples and In two tumor samples, while mammaglo- 
bin mRNA was seen in four of eight tumor samples and 
in none of the normal samples (Fig. 5). Mammaglobin 
B eiqireasion In the normal uterus and salivary gland 
shows that expressim of mammaglobln and mamma- 
globin B is not completely concordant, as mammaglo- 
bin is never seen in the normal uterus. It is also worth 
noting that mammaglobln B Is not expressed in the 
prostate, indicating that It does not ^pear to be a 
human homolog for any of the rat prostateln subunlts 
based on Its pattern of expression. 

DISCUSSION 

Here we have described the identification of mam- 
maglobin B. another member of the utero^obin gene 
family that Is closely related to mammaglobln, but 
differs in Its pattern of expression. We have shown that 
mammaglobln B is expressed In the breast, uterus, and 
salivary gland; MoUoy ef a/ have seen the protein In 
tear fluid (Molloy era/,, 1997), and expressed sequence 
tags corresponding to mammaglobin B have been Iden- 
tified from thyroid (QenBank Accession No 
AA493295), testis (GenBank Nos. AA398560 and 
AA393 1 64) , and ovary (GenBank No. AA52S 1 78). All of 
these expressed sequence tags maintain ov r 99% Iden- 



tity with mammaglobln B cDNA. Mammaglobln is seen 
only In normal breast, In a high percentage of breast 
tumors, and In some samples of uterine tumor tissue. 
Mammaglobln B expression does not appear to be de- 
tectable in every sample of a particular tissue type. 
There are several possible reasons for this pattern, 
Including age and hormonal status. Mammaglobln B 
expression does not appear to correlate with age in the 
uterus samples shown in Fig. 5, and using cell culture 
models we have been unable to detect induction of 
mammaglobin B upon estrogen, progesterone, prolac- 
tin, and thyroid honnone treatment (data not shown). 
However, the in Wino milieu may not reflect the neces- 
saiy conditions for gene expression changes. 

Mammaglobhi and mammaglobin B share very hi^ 
homology In the region immediately 5' (150 bp) of the 
transcription start sitE, yet have different patterns of 
expression. Mammaglobln expression is strictly lim- 
ited to the breast in nontumorlgenic tissue, while 
mammaglobln B Is expressed m many normal tissues- 
Consequently, a study gf promoter comparisons may be 
Informative In addressing the Issue of tissue vspeciflcity, 
particularly gene expression In the breast. This is in- 
teresting when considering the fact that both genes 
have been localized to llqiZ-qlS. The high homology 
and the shared locus suggest that mammaglobin and 
mammaglobin B arose from a duplication event from a 
single ancestral gene and that the divergence from this 
ancestral gene Is solely responsible for their current 
differences in expression. 

As stated above, mammaglobin B and mammaglobin 
share a very high homology in the vicinity of the tran- 
scriptional start site (Figs. I A and IB); based on this 
extremely high homotogy, we predict that the tran- 
scriptional start site for mammaglobin B is in the same 
position as reported for mammaglobin (Watson ef aJ.. 
1998). Neither mammaglobin or mammaglobin B has a 
consensus TATA box; both mammaglobln (Watson et 
a7„ 1998) and mammaglobln B have a weak TATA 




S Manunaglubin B 



Mammaglobin 



FIG. 4. Korthem blot of normal Bud tumor bresst samples 
probed with mammagloliln B and mammaglobln cDNAs. Samples 
B015 and B016 are frnm the same patient, as arc samples BOJa and 
B023. The same blot was probed with mammaglobln, stripped, and 
reprobed with maramagkihin B. Ethidlum bromide stalnlne showed 
eomparabla amounts or RNA in each lane. 
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ware probed Mdth mammaglobin. atrtpped^ and reprobed vrtft i»«mm^taB ^mAM^^ ««ppl«s. The same blots 



sequence (5'AATAAATA) 27 bp 5' of the transcription 
start site (Fig. IB). This is near the consensus region of 
30 bp 5' of the transcription start site for the TATA box 
(Maniatls et al.. 1987; Dynan and Tjlan. 1985; McK- 
ni^t and TJian, 1986). Like mammaglobin (Watson et 
al; 1998). mammaglobin B promoter sequence con- 
tains pofyama enhancer-related (PEAS) motifs, but the 
locations of these motifs in relation to the transcription 
start site differ substantially from those Identified In 
mammaglobin and are not present within repeats, as 
they are in mammaglobin. Mammaglobin B also con- 
tains consensus elements for Spi (-618, -461) binding 
sites (Prestridge. 1991). Althou^ mammaglobin and 
mammaglobin B share some sequence motife in the 
promoter region, outside of the Immediate 5' 132 bp 
there are major difiFerences, as would be expected in 
genes with different patterns of expression. Mamma- 
globin contains two repeated sequences within the first 
1 kb of 5' sequence that have been proposed as possible 
regulatory sequences (Watson etal.. 1998). In the 651 
bp of mammaglobin B 5' sequence, there are no In- 
stances of these repeat sequences or any repeats spe- 
cific to mammaglobin B, 

It is likely that these are not the only regulatory 
elements in mammaglobin and mammaglobin B. how- 
ever. The C3 subunlt of prostateln contains potential 
regulatory sequences up to 2 kb 5' of the transcrlp- 
tlonal start site (Lund et al.. 1985), and progesterone 
receptor binding sites have been shown to exist 2.6 kb 
5' of the transcription start site in raWjlt uteroglobin 
(Jantzen et al. 1987), so there Is evidence for more 
distant regulatory elements within the uteroglobin 
gene family. There Is as yet no simple explanation for 
the expression of mammaglobin B in the breast, and no 
evidence has shown that the putative elements seen in 
mammaglobin B are either necessary or sufficient for 
expression. Whether similar distant elements are 
present in mammaglobin and mammaglobin B, and 
their possible regulatory effects, is yet to be deter- 
mined. 



It has been mentioned that the amino acid sequence 
of the mammaglobin B protein shares conserved resi- 
dues, including cystelne-22. cysteine.99, and lyslne-63, 
that are present in every member of the uteroglobin 
^ne family. In addition, the lysine residue at position 
52. alanlne-67, and serine-e4 of mammaglobin B are all 
conserved among most family members. Tiie complete 
ambio add sequence bears a 58% identity to mamma- 
gtobln, 23% to human Oara Cell 10-kDa protein, and 
25% to rabbit uteroglobin. At the nucleotide level the 
mammaglobin B cDNA is 71% homologous to mamma- 
globin (Fig. lb). 50% .to human Clara CeU 10-kDa pro- 
tein, and 52% to rabbit uteroglobin. These similarities 
at the amino acid and nucleotide levels support our 
assignment of mammaglobin B as a member of the 
uteroglobin gene family. 

There Is a previously identified protein sequence 
that shows Idenaty to portions of the predicted mam- 
maglobin B gene product In their analysis of tear N 
proteins, Molloy et al. (1997) identified a peptide they ' 
call lacryglobin' that shares homology to the mamma- 
globin protein. Our mammaglobin B DNA sequence 
predicts a protein Identical to lacryglobin, with 18 ad- 
ditional amino acids on the N-terminus anH^g-saaf- 
tiqn^mlno acids on the carbojg^-termlnus otjS^BS-A-'^ 
ammo-add,lacj3/gbbln-pepdderTKis-suggeste that the 
18 N=terminal-aralno adds' are cleaved prior to secre- 
tion from the lacrimal gland and that the 9 amino acids 
at the carboxy-terminus represent amino acids not 
identified in the lacryglobin fragment sequenced. The 
portion of the predicted mammaglobin B amino add 
sequMice that corresponds to the lacryglobin frasment 
is underlined In Fig. IC. 

We have shown here the identification of mamma- 
globin B, a new member of the uteroglobin gene family 
in humans that shares very high homology with mam- 
maglobin but has sequence characteristics In common 
with all members of the gene family. Like mammaglo- 
bin and CCiO. mamma^obln B 1 callzes to chromo- 
some Ilql2,3-ql3.1 by nSH analysis but. unlike 
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mammaglobin. does not hav a highly restricted pat- 
tern of expression, being seen In the breast, uterus, 
salivaiy gland, lacrimal gland, testis, ovaiy, and thy- 
roid. Mammaglobin B shares high homology to por- 
tions of the mammaelobin 5' region, but these similar- 
Itles are not sufficient to confer a shared pattern of 
expression, making It likely that there are Important 
regulatory elements in both genes that have yet to be 
discovered, 
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IMAMMAGLOBIN 1 ; MGB1 ^""'"^ ^"''M^d, Unkow 

Gene map locus llQl2.3-q n i 

TEXT 

and I^CE m^seskSi^^ LNlXe "^r^Ht ^"^^ 

mammaglobin-l (MGBl) MGBl encorie<= a ^^^,,.1^0^ cDNA clone, which they designated 

peptide signal sequence 2:d a^red c" e^^^^^^^^^ "^"^ t -idrydrophobic 

with the rat prostatein protein (rPSC3) iS shl^^.h ho i ^\P^°*f ^^^^ ^2% sequence identity 
192020) genes, including the conservatil o^^^^^^^^ f '^^'^ '"'^ '^"'"^ uteroglobin (UGB- 

between uteroglobin subuSts rd Tlonserved^^^^^^^ Wn to play a role in disulfide bond formation ' 

similar to es^cse^/^d r '''""fie'i 2 

imperfect elements 

related (PEA3, orETV4-^oi7I T) mrf P^^^ Add.donal y, the promoter contains a polyoma enhancer- 

in mammaiy epithelial ISl^Z^^on irES^^ ^^r^^" t-scription 

^tob^.eanymo::iSS£!S;S2;^S;^ 

e'iS^r o^a^'srSTrS^^ '^^^"^^ ^-st-restricted 

lines but not in primary bSs moSl^e! JlT^ ' ^^"^''^ =^11 ' 

or an immoaalized lu^inHS brS d ine £ 2?!?^' !5°T''.='"^' ™"°"-'i-ed breast cell line, 
they also detected a 3-kb ^aSt wSch tL^^^^^^^^^ i " '^"^''^'"2 ''^^ ^'S"^"' of expression, 
Heminsn996) found tLtlnf'T' f ^ hypothesized was unprocessed nuclear mRNA. Watson and 

metastauc breast tumo^rSSS^iSeS^^^^^^ ^1 
with histoloey tumor ^rade n.mnr .t,„= u '^^ overexpression did not appear to correlate 

that MGB 1 fxprSn^ ma™ nS t T°"' .T^'"^ ^'^^^^ Watspn and Flen^inP f concluded 
cell lines. Wat o /oo "r'^ "^^'"^ ^ -'1"^ P^enotype to a subset of breast carcinoma 

with lactatl^fSJSSiS maZat,''.? '.'"'^f'^'"' '"^^^^'"^ ^^B I is not associated 

, instead with mammary gland proliferanon and terminal differentiation. 

^^ene to° iTq p" al J.^ ^^^iation hybrid analysis, Watson et.l HQQS^ mapped the MGB 1 

.ene to 1 Iq l...-ql.. j. They detected a second FISH signal on 15q23-q24, indicating a possible homologous 
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MAMIWAGLOBIN 2; MGB2 

Alternative titles; symbols 

MAMMAGLOBIN B 
LACRYGLOBIN 

Gene map locus llql3 

TEXT 

The uteroglobin gene family includes the uteroglobin (UGB- 192020) and mammaalnhin nuru^ r. 
screening a human genomic library with an MGB gene fraSnSBTckTr eTn gt? ^"""""^l 
novel gene showing high sequence similarity to MGB. S on tStS^nllri ' ''T 
cDNA bf.^"cl PGR ' =5;^ --rglobin-2 (MGB2)" tell^TsotVal^ -^^^^^^^^^ 
cDNA by RACE PGR usmg mRNA from a human breast cancer cell line. The MGB2 sene conSns S^^n, 

acds are cleaved pnor to secretion from the lacrimal gland and tha the 9 amino acids at the cTmfnuT 

b^ofanaJySrctS^^^^^^ "''"'if' '""'^'R ""^ P^°^^^'^ °^ ^^°-<=h. Northern 

uiui dnaiysis aetected MCjB2 expression in normal breast and breast tumor samoles with an annarent 

uTer^sS^s^nrMS'" with patient-matched normal s47es Cntm bK^sis of 

utems samples showed MGB2 expression in 2 of 8 normal samples and 2 of 8 tumor samples. 9 

By FISH, Becker^taUimi mapped the MGB2 gene to llql3. whkh is where the MGB and UGB genes are 
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